We describe temporal patterns of change in paternal behaviour and urinary concentrations of the steroid hormones testosterone (T) and oestradiol (E 2 ) in male black tufted-ear marmosets, Callithrix kuhlii, relative to the birth of their young, and test predictions of the hypotheses that (1) high levels of T are incompatible with paternal care and (2) levels of T and E 2 vary with a father's prior experience in his family group. After young were born, levels of urinary T and E 2 remained near prepartum concentrations and rates at which fathers carried infants were below peak levels until the approximate time that postpartum mating ordinarily occurs, suggesting a possible trade-off between readiness to mate and paternal behaviour in C. kuhlii. Infant-carrying behaviour of fathers occurred at its highest rate 3-4 weeks after parturition and coincided with significant declines in urinary levels of T and E 2 , providing preliminary support for the hypothesis that these hormones are antagonistic to paternal behaviour. Urinary T and E 2 declined among fathers regardless of whether their young survived to weaning or died at birth, indicating that variation in these hormones after parturition occurs even in the absence of continued stimuli from infants. When adjusted for declines ordinarily associated with aging, urinary T tended to be lower among fathers with a great deal of prior experience caring for young compared with fathers having little or no experience, suggesting that either experience affects T levels of fathers, or that T levels influence fathers' chances of successfully rearing infants. Overall, our results suggest that in male C. kuhlii, T, and possibly E 2 , play an important role in balancing the expression of paternal care with that of other reproductive behaviours.
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Paternal behaviour, broadly defined as care provided to young by fathers, is somewhat rare in mammals, but is still an important and taxonomically diverse mammalian phenomenon, occurring among species of rodents, carnivores and primates (Solomon & French 1997) . In most mammalian mating systems, males achieve optimal reproductive success by maximizing mating opportunities, whereas females enhance reproductive output by investing care in young (Trivers 1972; Maynard Smith 1977; Greenwood 1980; Clutton-Brock 1988) . Among mammalian species in which fathers contribute to the rearing of offspring, survival of young generally requires higher energetic investment than can be provided by mothers alone and care of young by fathers has apparently been favoured by natural selection (Creel & Creel 1991; Gubernick et al. 1993; Emlen 1995) . We would expect, therefore, to see evidence of specialized physiological mechanisms regulating paternal behaviour in species where this pattern of infant care is common.
Hormonal mediation of paternal behaviour has in fact been documented in some species of mammals. For example, elevated prolactin levels are associated with paternal behaviour in a variety of species, suggesting that prolactin may commonly promote paternal care in mammals (Dixson & George 1982; Gubernick & Nelson 1989; Brown et al. 1995; Ziegler et al. 1996; Ziegler & Snowdon 1997; Reburn & Wynne-Edwards 1999) . Steroid hormones also influence mammalian paternal behaviour; however, their effects are less clear and consistent than those of prolactin. Expression of paternal behaviour is independent of testosterone (T) in some mammalian species (e.g. Svare et al. 1977; Dixson & George 1982; Gubernick & Nelson 1989) . However, in other mammals, T appears to promote (Wang & De Vries 1993) or hinder paternal care, possibly by mediating behaviours inconsistent with nurturing young (Brown et al. 1995; Clark et al. 1997 ; Reburn & Wynne-Edwards 1999). For
